Objective: Urodynamic studies (UDS) include assessments of the physics and physiology of the lower urinary tract (LUT). It is an invasive test and patients can feel fear and anxiety, especially at the beginning of the test. The aim of this study was to determine whether listening to music during urodynamic study decreases patient anxiety and pain.
two scales: the trait and the state forms. Each scale consists of 20 items with four possible responses. The trait form measures "how threatening one views the world in general," whereas the state form is a continuous measure of possible changes in current anxiety due to an outside stimulus (considered to be temporary). The score of this form ranges from 20 to 80, with higher scores indicating higher anxiety levels. The BAI is a self-report inventory composed of 21 questions that are used to measure the severity of anxiety in adults. The BAI questionnaire score ranges between 0 and 63. The VAS quantifies the pain level, ranging from 0 to 10.
Although a number of studies have been published on the effect of music on anxiety and pain during invasive urological procedures such as transrectal prostate biopsy, shockwave lithotripsy and cystoscopy, to the best of authors' knowledge only one study has been published involving UDS. To address this knowledge gap, we designed an anonymous questionnaire-based study to evaluate the effect of music therapy during UDS on patient anxiety and pain.
| METHODS
A total of 62 patients were randomized into two groups from January 2016 to June 2016. A computer-based randomization algorithm was used. Patients were randomly grouped into a non-music group (group 1) and a music group (group 2). Informed consent was obtained and patients voluntarily participated. All patients were evaluated on urinalysis and urine culture before the procedure. Patients with a positive urine culture underwent UDS following the appropriate antibiotic treatment. Exclusion criteria included hearing impairment, neurogenic bladder dysfunction, neurologic impairment, inability to comply with the experimental methods, any analgesic or sedative usage 24 hour prior to the procedure, and chronic pelvic pain syndrome. Patient demographics, duration of the procedure, STAI, BAI, VAS scores, preand post-test systolic, diastolic blood pressure (SBP, DBP), and heart rate were recorded. The primary endpoints were the comparison of STAI, BAI, and VAS scores between the two groups.
| Urodynamic study
Urodynamic study was performed based on the International Continence Society (ICS) guidelines. 6 UDS was performed by two nurses (one male, one female) and a doctor with the same unit, using a UDS The DBP and SBP and heart rate were recorded before and immediately after the procedure by an experienced nurse. For all patients, the duration of the tests was also recorded.
| Questionnaires
Pain levels are measured on the VAS and range from 0 to 10. Zero describes "no pain" and 10 describes "unbearable pain." Immediately after the procedure, patients self-reported their pain on a VAS form.
Also after the study, patient satisfaction and willingness to have a repeat session were evaluated using a VAS scale.
Anxiety points were calculated with the STAI, which ranges from 20 to 80. The STAI consists of 20 multiple choice questions and is a self-reported anxiety inventory. Higher scores indicate greater anxiety. Furthermore, BAI was completed; this is a 21-question multiplechoice self-report inventory used to measure the severity of anxiety.
This inventory sums to a score of 0-63 points, and higher scores are related to greater anxiety levels. Physiological functions associated with pain and anxiety such as hemodynamic values and heart rate were assessed.
| Statistical analysis
All statistical analysis was done using SSPS 16.0 (IBM, Chicago, IL, USA). Fisher's exact and T tests were used for all comparisons. P < 0.05 was defined as statistically significant.
| RESULTS
Group 1 consisted of 30 patients while group 2 consisted of 32 patients. All patients completed the questionnaires and were included in the analysis. The average age of the 62 patients was 50 years (21-78 years) with a 1.13 male-to-female ratio ( Table 1 ). The mean durations of UDS was 28.1 minutes (18-42 minutes) for all patients. Age distribution and duration of the procedure were similar between the two groups (P = 0.65). No significant differences were detected between the two groups regarding pre-test SBP (P = 0.17), DBP (P = 0.32) and heart rate (P = 0.36; Table 1 ).
The mean VAS scores after UDS were 4.1 ± 1.4 and 2.6 ± 1.8 in groups 1 and 2, respectively ( Table 2) . This difference between the groups was statistically significant (P < 0.0001). Mean STAI anxiety score was also statistically significant between the music and nonmusic groups: 46 ± 5.8 and 37.3 ± 5, respectively (P < 0.0001). Group 2 was significantly more willing than group 1 to undergo repeat UDS (P < 0.0001). Additionally, listening to music during UDS increased patient satisfaction (4.7 ± 1.7 vs 6.1 ± 1.2, P = 0.004). There were no significant differences between the two groups for post-procedural physiologic parameters: SBP, DBP and heart rate ( Table 2 ). may feel pain and anxiety during UDS. As an alternative treatment modality, music reduces perceived discomfort by cingulo-frontal cortex activation, which functions in attention shifting and pain modulation. 7 Valet et al. confirmed that listening to music resulted in an activity increase in the cingulo-frontal cortex, periaqueductal gray, and posterior thalamus, on functional magnetic resonance imaging. 8 Furthermore, attention shifting due to music listening reduces painrelated activation in the medial pain system. Therefore, music has been used in acute and chronic pain treatment in various studies.
| DISCUSSION

9,10
In the last decade, several studies concluded that music could help patients experience less pain and anxiety during invasive procedures such as bronchoscopy, 11 colonoscopy 12 and cystoscopy. 13 The role of music in decreasing pain and anxiety was evaluated using the VAS scales and STAI score. Yeo et al. conducted a prospective randomized trial to examine the role of music in reducing anxiety and pain during cystoscopy. 3 Seventy patients were randomized into two groups with music or no music. The mean pain score on VAS was 7.34 ± 3.2 in the non-music group and 4.14 ± 2.1 in the music group.
The mean STAI score after the procedure was 48.2 ± 4.2 and 37.4 ± 3.4, respectively. Both scores in the music group were statistically significantly lower than those in non-music group (P < 0.001). 3 Another study by Chang et al. reported on the music-related pain and anxiety reduction in patients who had undergone transrectal ultrasound-guided prostate biopsy. 4 The STAI score in the non-music group (47.6 ± 4.05) was significantly higher than in the music group (40.9 ± 6.37). The VAS score in the non-music group (6.29 ± 2.49) was also higher than in the music group (4.66 ± 2.03). 4 Similar to the findings of previous studies; we observed a significant decrease in pain perception with the addition of music during UDS. Specifically:
that music reduced anxiety according to STAI and BAI scores.
A very recent study published by Shim et al. also investigated the effect of music on pain, anxiety and stress during UDS. 14 They also hypothesized that music could reduce pain, anxiety and stress levels, but in contrast to the present results they did not find a statistically significant difference between the music and non-music groups. Also, on subanalysis of the effect of music with regard to gender, they also observed no statistically significant difference. As they mentioned, these findings may be specific to their patient group and may not be generalized to all patients. 14 In patients who underwent UDS, repeat sessions will be needed for the follow up of underlying disease and treatment. Thus, patient satisfaction and willingness to undergo another session are very important. We observed a significant increase in satisfaction and willingness to undergo a repeat session with the addition of music during UDS ( Table 2 ).
We performed this study to evaluate the impact of music on perceived pain and anxiety in patients undergoing UDS. To the best of our knowledge, this is the first study to investigate the relationship between music and UDS. In the present study, music listening increased the satisfaction and willingness to have repeat sessions; and decreased pain and anxiety during UDS. Music, however, had no effect on post-procedural DBP, SBP and heart rate, in line with the literature.
The present study has several limitations. The sample size was relatively small and the study was not blinded for the patients and the physician. Although we used well-validated questionnaires such as the STAI, BAI, and VAS; these measurements are based on patient subjective feelings of anxiety and pain. Because of these limitations, we also measured blood pressure and heart rate as an objective marker of anxiety and pain. All patients in group 2 listened to same classical music, and this was not the patients' choice.
| CONCLUSION
Despite the greater elasticity and fineness of the catheters, and the analgesic usage, patients may experience pain during UDS, and this can correlate with anxiety and pain levels. Music during UDS is a simple, safe, economical, and effective method to improve satisfaction and comfort. Therefore, we recommend using music during UDS as an effective technique to reduce anxiety and pain. Despite the aforementioned limitations, this study has shown listening to music during UDS has positive effects on pain, anxiety, and satisfaction. Additional studies are needed, however, to further validate the efficacy of music during UDS in larger randomized series using different types of music genre.
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